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— > AJflL?it6§cacDNAM^: 

(1) AJ5J3T*fflJ&& RNA (ft&Ji 

M Trizol RNA M&tf,M±ttmJr&:. M + HAffi/ffffllS + Sl 
|g& RNA ; 

(2) pre-HSA cDNA &fcft PCR #*hr*g 

3I#J 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

§1^2: 5 'CGGGATCC ACCATGAAGTGGGTAACCTTTATTTCC 3 ' 

vmwMAnfBmm& rna &^£j5KAjfiu*6M6 

pre-HSA cDNA , 

QMfomtftmm b™hi m.^m atg ^pusat— s 

Kozak fffll 5'CCACC3', 3'^J£SHlft^lt«i3'- EcoRla {fe 

HSA #E#Ttl-!£#g£i£ ( Pichia pastoris ) + fi*J^3£ 
(lMZR$t&m$L pPKQ-HSA «J**J&: 

& PUG19-HSA pre-HSA £B>mffi i?am#I EcbJU 

3R»«T. l %$CJ9Hf feft&ft, #mS&/&telfi]i&. 2Kb &} 
pre-HSA 2£B@Nfc>|-|£-5/fI*B[^i|#Jft| PP1C3.5K %L&mfo&&> $t 

it e.cou tgi &&&mm. &ftm.^mmfe9$mm'&$Lm. %m 

nWkM ! &U%ffi,m. DNA . mmfcftL DNA £g 5awM ft EcoRl WMW 

&fe&mm.m%L ppkq-hsa . 

(2)5^j£M3& pPIC9-HSA ft pPlC9k-HSA #tf£)3t 
5I4U3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
3 *P3I#J 1 hk PUC19-HSA ± PCR r*g HSA cDNA @fr 

/ft^ttUPCRi^'^iB, m xhom EcoRmwm^L. w^mffimmw 

fa PPIC9 ®£n£J£, ftit E.coli TGI ^£&*fflj&. ^fi^mK 

xhom EcoRmmm^'^m.m.mm. p pic9-hsa , 
% 4 >hg xhoift EcoRmmmm^fam^^., 

J&Jfcm. DNA , 5'AOXl primer jfq 3'AOXl primer (Invitrogen ) , 

mfemm.m*iL hsa c dna mm&n. mmm^^^iEmwmm 

pPIC9-HSA j^^lffi BamHlft £co/?Igg#I#II]i&^ 
HSA mmfr&, ^ffimmW W PP1C9-HSA BamHlft EcoRim 

hsa mm *3mttmmy}ffypnc9km®.&tg, $t 



H&m&m&mm dna , nmmm. dna m xhom EcoRmmw& 
unmRffi®. ppic91c-hsa . 

wmmrn p pkq-hsa & it^m^mm gsi is(his4Mut •> 

^faltlttSMlii^ pPKQ-HSA *q pPIC9k-HSA Jf &fl§fc 

5s/n@g^mfc. mt&^m ppic3.5k m ppic9k j^raiijggt^ 

@»/E^«]^0iBc^^^^^m7K^. Invitrogen, Pichia 

Expression Kit Instruction Manual (Version E)j3fef&$$fc GSI 15 
AS. ^fc^^/i: G418 #J YPD ^t#^|Wl G418 trCfkm® 

ttjggl, & MD ¥ffi-3&iiE his+^S2lK4# GS115/HSA M*Rj£|^ 
S1B119. 

(4)fi*l^;|^ pichia pastoris GS115/HSA S1B119 #clfflfl&B<J^j£ 
iftJffiiSdJftt GS115/HSA M*fi*ffl«&# 3ml YPD i^f , 30 X: 
300rprn J&^&ft, ^« 0.2% - O.Stt&ftg&ft 50ml BMGY.30 *C , 
300rpm OD 600 4-7 . &'fri|fc&i£#:;§: : f 15ml -^Epgf^J BMMY 

g 20-30 Vffimm^ig^, ^24hr*D¥@li!j0.5miyL„ 
ftfmW* 4 "C^'fr, ±vf *PA PMSF m ImM , - 20 T:&#- 

(l)*££f*fM$ 

^ 2L um&ffi^&mmffimmmmmwftTm ioKDa-50KDa 

M*&mn&\%£:i&T 50KDa mj^M^^^ilJ 0.2L f&gjg 
HSA i&^2>95 %; 

(3)pharose ®iL7M£#j^ 
(NH^SO^tftt Phenyl-Sepharose ft, ±#^ffl¥««M#M 

»r od 280 <o.oi ^stfflTKas/a, wmmfo&tiLM hsa 

95%; 

HSA ^^^LjfiLTf - Sepharose fjjij# : & 1 0f&&«|!&# 
flfl^irC HSA ffifc - Sepharose HSA . ijftifc?£#tf& HSA 
Jfc&WAifcXKfr^, ^»Xe^iR 1993,9(1)69-73]^^^; HSA 
^^WftfAjM , ilil^S^^iP Sepharose; 

lOKDa 

^Btf^afaSfc. pm^ac> 99%^hsa , m%^> 98 % ; 



HSA ^JKJt^^T ^#PJ HSA #p D p . 
— ^ffiflXflJ^ 1 0f^1*W^# CGMCC No 0349 . 



#rt§J£^@££j: ( Pichia pastoris )£ffl^fl6fi^&* ^i^J^gMfc. 
AJflrtaSa ( Human Serum Albumin , HSA ) JUfoifc+SM 

XH*»#tZyffiftWiS&ttiil^tt*WiKB3. *f HSA ftttfttilft' 

^ttSTHiti^^^, JPlpffflSEIMiWflaifel* HSA JR^AJmSB 
HSA, (saihSa^. W3fejP3#W^ifeJ«*3Qt^fliBWW^I*I. 

( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) AWfMi* HSA 

*S^^F«SS&. HSA^ffi^B^fnXikB^'t'ttig&fi. 
ftl ftJ]&rt3ti£> ^D&MJJ^. 1SLAL ( Linulus 

Amoebocyte Lysate ) It^^fe. HSA SHftE 

rri§^^^^ C Pichia pastoris ) tfl^i£;fcgfflflfl£MHB2!!,' AfH^^ 
A##ifc»3H£&^&**«#[Prevatt, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda/T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]^^ HSA W 

ffl*. A&£«X4MfcW**ttX£«fci]*§S. 

«fi4aaiJifii2fTi§i7K.-T : fi*l^^'^^ii HSA . ilffi^jtiL^i^^^ 
WfcX1£8tf#ft*fc]*M hsa . 

DNA -S-jMftlJ^ Klenow Jf lftl*J^@|iSj 
^GIBCOBRL ^fjf^go. pPlC9, P/c/j/cj pastoris GS1 15(his4 Mut + ) 
^jlnvihogen 2^7* ft. DNA Jfs ^J'l'J^^J^fP Trizol RNA Jlll^i^ 
Promega YNB ( W/O amino acid ) H&J £i D1FCO 

m. 

*-mw jsflt r — ^> ^ x jfiL ,$ g m & w ^wm^mmmm 



tfcjfc Trizol RNA Jfc»«JPJAJ£:£;fri£. M^BAJEffFfflfl&Wil 

M& RNA ; 

2 , pre-HSA cDNA -£j&*0 PCR 
m*gB^^HSASH5'^3'^^iJ, 

3I#J 1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 
31^2: 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3 ' 
VM&J®L&]MT&mm& RNA DNA ^/£i»^t##J 

jfrfcr, ilil3l% 1 fP 51% 2 £$#^j$AJfiL?ffiS£ pre-HSA 
cDNA . 

3 , PCR -g-fifc pre-HSA cDNA tfjff ?'J|&iIE 

J&Jffl klenow R^B6^*ffl^r*.J»lHli&W PCR/^JS klenow 

n®M PUC19 Pm&mrW&fo E.coli TGI 

DNA , #H#^& DNA ffl £am//I * P EcoRl jRBfrBJfcJ^^ajMM 
%L PUC19-HSA . miBtiim PUC19 ^±314^40 fp Wl , W\fc 
pre-HSA I^SW^J. ^m^£^ljE^j?^Ji5:it?I^JPJ^fiJ^^jf 

^tt^K^efc^,<a«a6S^^j-%^HSA^-gc. pre-HSA & 

MRm.&mmm \ ( P re-HSA mmRm&mm- 

4 , ■ffifo]£&m ^mS— BamHl BamHl fa&H ATG 2: 
|sj^— Kozakjf^iJ 5'-CCACC-3\ JaL^J 2 ( fa Jg pre-HSA cDNA 5' 
^ Kozak/f^iJ) . EcoR\fa&, #J&g 3 

( fajg pre-HSA cDNA 3'<^/f^iJ ) . 

Zl, HSA #E#H&1£U?^: ( Pichia pastoris ) ^tfJ^ti* 

1 » fim*&J^pPKQ-HSA#jfa5i: 

Jft PUC19-HSA ^gU^fr* pre-HSA ^gjtfl&ffi BamHl fq £co/?I 
»BI«T. 1 Kffifl&ttffcfca-fc. #JB@&/|S.ttlH]»&. 1$4*J 2Kb ft 
pre-HSA SB 111 Hfcjf-gt, igfflffilTOttW pPIC3.5K 
$Hfc£.co//TGl J$£$&U&. ^«^W«it*WfjasPBtt^ft. ^ 

ffl*££i*PMfefill&J!^i& DNA . #H#J^*£ DNA m BamHl fP £co*I MM 

■%}&%.&nm.miL p pkq-hsa . 

2 » 3t&J%%L pPIC9-HSA fp pPIC9k-HSA 6*Jfa]g 

i£i+3l#J3 : 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
£131% 3 fP5|% 1 J^PUC19-HSA _hPCRriifHSAcDNA>t-|5, g& 



ft pPIC9 J@|J|fc&ft, i&ikE.coli TGI a^*fflJ3fi. afc*fr*reiHK 

JHioI5fq £co/H5R8ra$0^££MJ©«fc pPlC9-HSA , 

Jg.jfc$L DNA , $k ft 5'AOXl primer fll 3 'AOX1 primer (Invitrogen ) , 
W&SL&Si'®. HSA cDNA M^J??'J. 4£**TH'h'&^£jEfl«JKIi£ 
=g 6 *3JW3&iIEto pPIC9-HSA ^J&M BamHlfa EcoRimtyftEWL& 
HSA£Hfl-«. ifffiffiTOSttttpPIC9kjR*tt£», ^£.co//TGl 

mm. dna , mnm%L dna *&oi*p Ec6Rmmw&fc&WLm.m& 

P PlC9k-HSA . 

3, mM*ipPKQ-HSA$f4t:^#^aaJ^GS115(his4Mut*) 
&0$$^%;&&fc pPKQ-HSA fP pPIC9k-HSA pPIC3.5K 

fqpPIC9KtS^M5fc, P^G418ifttfeSBs|. oj 

^aiifi4'S^*Htt»wtt^ft4kaiJia3«t G4is tfjim/fttt 
@jfc^wiii±G4i8ifc&^ & 
fliw^&wjtawas- >mfo&Mm.m.m&m ! ®- p pkq-hsa *n 

pPIC9k-HSA M Sal\s& Bglim^^ikVC. IW^ic pP!C3.5k *P 

P pic9k mmmmw^vt* min&mmwft&to=?3tnfo* . 

#cHg Invitrogen, Pichia Expression Kit Instruction Manual (Version E)7if 

j*%$HfcGS115*Hflfi, ^^|11^G418«J YPD^Fft, 

fWJ G418 irt&mBfettm, t± MD ¥*fc&iSE his+^M GSU5/HSA 

M3E&S1B119. 

4, M£B3£I& Pic/iifl/«w/orisGS115/HSA-SlB119 45|c^|fifi<I^^ 
JrWi&dJlft GS1 15/HSA S£&*fflM£# 3ml YPD isStfff, 30 'C 

300rpm If & 0.2% ~ 0.5%J£#ftJg# 50ml BMGY,30 *C , 

300rpm Jfc#M OD 600 4~7 .&*0»Bcaiffifl*F 15ml BMMY 
igftm'P, S 20-30 •CM^i^igf, ^24hrin¥@^M 0.5ml/L„ ^ 
E«#, 4 TC&'k , Jivff JlPA PMSF M ImM , - 20 TCgfrEp. 20ml 
_tfit»2 10 % SDS-PAGE%jfc, 3%'2 l %\%mVk&, ^na^H^s 
67KDa^^fB^S^, *P@4. ( SDS-PAGE HSA #J^li* ) . 
(I:24hr ttMWL, II:48hr 1I1:LMW gfi^fi ) Westen-bldt # 

flfiiEWgifc HSA 4fc#W&&7&*fe. ^^*-MJ^±?»?gc+ HSA 3- 
ft, #P|£I 5. (^%MiJ^HSA^-ft) (1: fam HSA<500ug/ml, II: 
HSA300ug/ml , III: HSA 1 00ug/ml,IV : HSA50ug/ml , 

V-VII:48hr ^mWL ) . HSA ^^iffi^JPS 6 .(W^W HSA ^» 



ft ^5). ^ 2 3t£:mm^ HSA 3-gpTj££j 140mg/L . i§ii&^ 
BMMY *fli^«II»#fcft f &&IKB0:tf&tt*ifi»j ( HSA 
A^^tti&ltin ( S 7.M#*£*fHSA£S#|ftf£D|ij]) 0 ^B^ag^d 

H, HSA ifc^ftWfc 

HSA tt^JteMfcE^Tft^flUt, ifi^^Sc^^[ U.S. Pat. 

5440018, us Pat. 5369020]. mmmm^mm^mmmmmm. 

nfims. hsa . 
hsa &isMtviUz 

■2L^*a[si#jjtsE«[i»*aeiiaa. mmm^m ioKDa-50KDa 
m^^mmm^T sc-KDa atj^^^^^sij 0.2L 

HSA 95 %; . 

mmztmmz so *c^^ 5 3 % ^tt^is 732 
^^«i£^.fe^^^inAia^(NH4)2so4i:M3i 20 

*fe&. #«E&20 %(NH4)2S0 4 ^^Phenyl-Sepharosea, _b#^ffi 

w-mmmmm^ihm od 280 <o.oi , &&.m*.vtm. 

HSA Ifi, 95%; 

4. ^IlfriiMS 

(1) ^C HSA ;£g£?£J/LJfiL7# - Sepharose ^{(ilj^-: & 1 ■„ jjffW^&flg 
2£Wfaffi.l£$C HSA - Sepharose HSA . flUtti^^ HSA 

&mm. &&wA&xm&^, 1993,9(1)69-73]^ 

^ HSA £BmfrJ?#AmifiLftiIilgEX£§'£ : T ; Sepharose ±; 

(2) ^i^7Xjl^^^t#5(JKj7XMiitjiil "ifc hsa £#ftttJA;jfiL 

5 , mmn&& 

w^nmffifa&m&mzmmft^-m ioKDa *££f *t 

£&fl=»f»flfcifc. RT*#*M > 99%#J HSA , ®tft^ > 98 % • 
6, 

JK&^W HSA^JtS^^TtfftWS!! HSA#p D n . 
«c^:^B^^fli!l^fi«J HSA*5: 10 % SDS - PAGE&flfc%fcjc, |g 
&&£,&8fr#tfr^, ^i^T99%, ^.gJkliE^&lf, JaL@8. 
( SDS-PAGE ^HfrWfctt HSA ) . 



CS115/HSA-SIB119 , Pichia pastoris , 

1998 ^5^5 h*^ "*m&£®mftummm£nm®i<kv>) 

, CGMCC No 0349 . 

£S&$1 1 pre-HSA cDNA #J#tf# 
ifc 2 jSAJKmfflflS, Trizol RNA ^^OTJ^f #^f&, ^ 

AJ&JJ : F*fflJ!fc c r , WJi& RNA . tt®E*P^& HSA ^@ #1, 
iftitSI^ ( Primer ) #TF: 

§1% 1: 5' CCGAATTCTTATAAGCCTAAGCCAGC 3* 

$|#J 2: 5' CGGGATCCACGATGAAGTGGGTAACCTTTATTTCC 3' 

i^ttJi^Arafaaifi^ rna *»t&, pcr ^^jRAjflL^ese 

pre-HSA cDNA . PCR ( Scharf S. J., In PCR 

protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) jgfj. &M$kft%}: 

94 °C 45 £K 

55°CiIA 1 

72 °C mW 1 # 30 

^ho^mijf, 72°c^iaio^. pcR^g i %j?;flg*g%^ 

ft&tovEJs, m/Utti&m\B]WL. # 5'^>j ife/z/M , 3'^^j EcoRl fi*J 
PCR/ 5 *^. 

klenow^|g@SJi#^M^-^, jft|s|i|fcB<j PCR /^ffl klenow 

H-^m^m^. i^/mtemwh^ti. Mftt PCR ^ 



PUC19 ( Small® ) lul 

5 ^iJli^t 3ul 

T4 DNA j£|ggg(lu/un 1. 5ul 

5/b<2/(1u/u1) O.-Sul 

pcr ihW-F^ya 5ul 

HjO 4ul 



w±3i'&«i 21 TCiit^ 5 /jM#. mnmrn^mmit & con tgi 

DNA . #r?#W£ DNA ffi BamHl fp ^SW^^&^LBMM: 
PUC19-HSA . 

^Ste^ll 2 ^j*J^J|& pPKQ-HSA fi*jfa$t 
m PUC1 9-HSA jEI^s^^^ pre-HSA 3SEJt-|£JB &J/z?M fP 



T: 

pPIC3. 5t(BamHl, EcoRl ty) lul 

5 ^ilfMW 3ul 

T4 DNA i£J£i|(lu/ul) 1. 5ul 

pre-HSA 3ul 

H2O 6. 5ul 



u±.m^ 21 -cm$ 5 /Jnh* . ffinmmrvo&ik e. co n tgi 0$ 

DNA . m%mi DNA ffi BamHl fa EcoRl 3Rfi|-8J&£f#££&©*fc 
pPKQ-HSA . ' 

^i£J^ft pPIC9K-HSA #Jf£]2i 

S:tf-3lttl*nT: 

§|#J 3: 5' CCCTCGAGAAAACGGATTTGGGAGAAGAAAATTTCAAA 3' 
m%\%!} 3 *P3l#J 1 ( j&L&fitefll 1 )R PUC19-HSA _t PCR |Tig HSA cDNA 

EcoRl mtimVk^l&mVQm PPIC9 Wii£J£,i£&^|W]^#!j 2 . 

mmf^vafttt. e. con tgi m&&mm, ^m.^mm^m^m 
■&&m.&mMmffifeu&m$L wA.mmm%L dna m xho\ fa e co r\ 

WmW®& , &fcmRffi%L pPIC9-HSA . 

m 4 w& xho\ fa ecori MMmn# , &%.&mm?im. mmmte 

PI % ffi. DNA , 5fc m 5'A0X1 primer fa 3'A0X1 primer 
( Invitrogen ) , m^MM.B.^L HSA cDNA Milf^iJ. #J/?^Tfegc 
hs Promega SS^«ffiIA«|#^rj*. ^JW = ^£^£jEftWKIi&lf . 

>l§#W3kijE#j pPIC9-hsa jjgj&ffl fq ^c^i BSSWHHifc-S- HSA 

£B>m, -%fflffira«HttpPIC9KJ@ma££. co7iTGl-« 

DNA . DNA m Xhol fa EcoRl m&W&fe%W&fa'& 

PPIC9K-HSA . 

WJlt^m^a^ii^i pPKQ-HSA fa PPIC9K-HSA ##Jffl SaJl M 
Bglll MWt&Vklt, mti^m, pPIC3. 5K ft) pPIC9K Wl*g|WJ@£-t^ 

mmtim&\B\>&&mMT3tm7k'*. m invitrogen ^mjt 

%a$fo'?3 t &; ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) GS115 f&$£4fcgffljlfi. &±.t£&) 5ug W&fo 
DNA^jgiJ^ 80ul GS115 %MttM1&1&&, ^ffl Bio-Rad 
■d^ft, ^St^^^j: 1500V, %sgs 25uF, %fflL 200O . % 

»4fc? fe «i^*J^si--*m**W^flP1', alMdA o. 50mi 

lmol/L WiW&, 30 TCMt— 'hA*. flflA 0. 5mlYPD ( 10 g/L @£^r 
#, 20 g/L gfi^, 20g/L ffi«*g) B 30 TCfitfiiiK. Sg^i& 

5t&'k*l&±», #nA 300ui itmjKM&mfr. «-% iooui 

G418 ft) YPD (-£ G418 # 0. 5rog/ml, 1. Omg/ml, 

1. 5mg/ml ) , 30 'C 3 - 4 ^JfcKtt&ftjSifc MD ^flUME his+£ 
13, 30 *C 2 ^Jg8lPBttj£fiM2> pastoris GS115/HSA "Sffi 

G418 t&j&iMSl YPD J Ftt±ttWtt3;flfcBE<£A HSA ^@ 

«£$J5 HSA#J£^g£^tfj^i* 

^Jt3astiJ«FGS115/HSAM^S|SlB119aija»W3-iiil YPD^, 
30 X: 300 r/min *g#c*J§#iH£, & 0. 2 %SW*iDA^ 50ml BMGY 
■( 10 g/L SEW, 20 g/L ^fiflfc, 0.1Hg|tt#ijifi}tpH6.0, 
13.4 g/L YNB, 4 x i 0 - 4 g/L ^#J^, 10 g/L Ufa.) « 250 ml # 
IMW. 30 °C 300 rpm OD«,o*j 4-5 . #jfi 5000 rpm /S^fr 4 

min .»&3feftj®frffl 15ml BMMYC^BMGY^ 3 10 g/L "H-fagfe^^ 5 ml/L 
¥0?) &&Jst&&m 150ml .H^flS. 28 "C 300 rpm 7Fi&^§#. ^24 
/hWHAD^ WJ 5 ml/L . 12 , 24 , 36 . 48 , 96 /Jn0«J"^#. 
4 *C 15000 rpm 10 min ^, ±vjf TzlBPinA PMSF M lmM, &C-20 

6 hsa tfj^-^mi: 

1 * #L HSA J/LJflLVilft#t?# ^ lmg/ml #J HSA ( Sigma ) 
^^^IJfL^J^T^^&lt^S^^^,. MB** 3 ffiffl lmg/ml 

M hsa ^tettft£&M*LikMtim&l£. # 3 ^inafeaEjg^jm, 

2, JAHSA-Sepharose 4B mn&M& &Xm ( 
^tf 3 — . 1993, 9 (1): 69-73 )$!l&K»-Sepharose 

4B mfc. 1fa&n&}&$t HSA jfLSMftm 0. lmol/L pH7. 5 
itff^, ffiitt^^##&J^ 10 ODWml . # 40g ftb^pftj^^- 
Sepharose 4B StffcMDA 80ml Jft HSA ifcjfiLfiH 1 . fi 4 'C }7jC;jiJf 

mStm 0. 5mol/L NaCl ifcfe 3 0t HSA-Sepharose S 

160ml 3. lmg/ml fCMJ3^4fc!fl#J lmol/L pH7. 4 Tris-HCl *J 



Irt. Br&fbl&WLffifflifoTi&faT 0. 02 mol/L pH7. 2 $^*gtf>*£ ( 

3 . rHSA M^SBf %*aS^Tjfe 1^ 2%^$L#l HSA ttjfiLfll 

toSfcJ^J&JB ^.#5FI^S!RJK^« HSA # n D q ( 50- 
500ug/ml )^nf#iij# 0 °p# 5ul , 120V*fc&2 - 3 /h0*M#L^ll#B/!M. 

sj*tH:^w»jK. ffi^a#p n B n#^-^ hsa j$mm&j&wm*m 

a . ^mmmm & n &&&BWLmn& ( mwco ) 
50000 m.&mfft^m%&%imn o. 2L . voun-mmm^^%w\ 

mffiJS&m&R. hsa #&@A^£«ftitt£b3, or%^« 

^Ml, HSA-^fi^ 1. 33mg/ml . HJifcA£> 95 %. 

S\ 100ml tfUft£BttJiaftM 50 -CM^TIi 3.0J£» 

6, Phenyl-Sepharose i^7Ktt^^ ^^f^tevfc*!!^ 
100ml ^*PAH^«t«EttSl 20 HSA/(NH<),S0« ^MA^fC 

Phenyl-Sepharose ft, Jb#JS.ffl 2 ttft$*¥4IM%lft, 
Ittaift^^MS&BtlfcffijRjilTKiSfeltt, HSA . 

^S^-tff^^.. ^Phenyl-Sepharose HSA gBftift 10 ■ IeIiBc 
«gil90%„ 

7 » &&%mmtirmit mikmmmtt. HSA.it 20ml 

0. Olmol/L , pH7. 2 ( ^ 0. 9%%VcMl ) i§#? . HSA £ 

MMJ/tte - Sepharose 4B ^ftjft'ffcj?^ 0. lmol/L pH2. 6 Cly- 
HCl*gtf^- 3mol/Lfl|[$Kgtfp, 0. Olmol/L pH7. 2 G*J$p®£^#i7£ - 
0. 9%*Mfc*flifcfc. ±^afetff^4»W HSA mm ( £l 25ml ) i£A HSA ^ 
*Ptt, JBjg#r$£8y&d5#— HSA 4fc. jtfc HSA SDS-PAGE 
^M^I— ^flUS^fcJnffl 0. lmol/L pH2. 6Gly-HCl Wi^W. - 
3mol/LflSEtCK«i. 0. Olmol/L pH7. 2^^- 0. 9%tWfc#^j£ 
HSA ElMi 98% 

8 , jgatflftit ^#lM#iiiiiSlge*$(#J 30ml )*£MWC0 10000 
iI^n$6VhM^Jif§J&&. HSA > 95 % . 

9, x^^T^ ^Jjji^w hsa , ^jSts^T^id 

HSA o 



8 



at m +; m ® 



ATG AAG TOG GTA ACC TIT ATT 
1: met lys Up val Uir phe ile 

-20 

OCT TAT TOC AQG OCT GIC TTT 
16c ala tyr ser arg gly val phe 

-5 

GIT OCT CAT OOG TTT AAA GAT 
31: val ala liis arg phe lys asp 

TIG GIG TTC ATT OCC TTT OCT 
46c leu val leu ile ala phe ala 

GAA GAT CAT GTA AAA TTA GIG 
61: glu asp his val lys leu val 

ACA TUT GTT OCT GAT GAA 1CA 
76; Hit cys val ala asp glu scr 

CAT AOC CTT TIT OGA GAC AAA 
91: his tlir leu phe gly asp lys 

GAA ACT TAT GGT GAA ATG GOT 
106: glu Qu lyi gly glu met ala 

GAG AGA AAT GAA TOC TIC TIG 
121: glu arg asn glu cys phe leu 

CIC GGC GGA TIG GIG AGA OCA 
136 leu pro arg leu val arg pro 

TTT CAT GAC AAT GAA GAG ACA 
131: phe liis asp asn glu glu thr 

ATT OCC AGA AGA CAT OCT TAC 
166c ile ala arg arg liis pro lyy 



TOC CTT CIT TTT CIC TIT AOC TOG 
3er leu leu phe leu phe ser ser 
-15 ■• -10 

COT GGA GAT OCA CAC AAG ACT GAG 

arg arg asp ala liis lys ser glu 
i 

TIG GGA GAA GAA AAT TIC AAA GGC 

leu gly glu glu asn phe lys ala 

CAC TAT CIT CAC CAC TUT CCA TTT 
glii tyr leu gin gin cys pro phe 

AAT GAA GTA ACT GAA TTT OCA AAA 
asn glu val thr glu phe ala lys 

OCT GAA AAT 1XJT GAC AAA 1CA CTT 
ala glu asn cys asp lys ser leu 

TTA TOC ACA GIT OCA ACT CIT COT 
leu cys tlvr val ala thr leu arg 

GAC TOC TOF OCA AAA CAA GAA OCT 
a^p cya cys ala ly> gin glu piu 

CAA CAC AAA GAT GAC AAC OCA AAC 
gin liis lys asp asp asn pro asn 

GAG GTT GAT GIG ATG TOC ACT OCT 
glu val asp - val met cys tin* ala 

TTT TIG AAA AAA TAC TrA TAT GAA 
phe leu lys lys tyr leu tyr glu 

ITT TAT OCC CCC GAA C1U CIT TIC 
phe tyr ala pro glu leu leu phe 

mi 



TTT OCT AAA AGO TAT AAA GCC 
181: phe ala lys arg tyr lys" ala 

OCT GAT AAA OCT OOC IGC CIG 
1% ala asp lya ala ala cys leu 

GAT GAA OOG AAG GTT TOG TCT 
211: asp glu gly lys ala ser ser 

ACT CIC CAA AAA TTT GGA GAA 
Z2fc ser leu gin lys phe gly glu 

gct err; oro act: cag aga ttc 

241: ai a arg leu ser gin arg phe 

TOC AAG TTA GIG ACA GAT CTT 
256c ser lys leu val thr asp leu 

CAT GGA GAT CTG CTT GAA TCTT 
271: his gly asp leu leu glu cys 

AAG TAT ATO TOT GAA AAT CAA 
2S6 lys t>T ile cys glu asu gin 

GAG TGC TUT GAA AAA OCT CIG 
301: glu cys cys glu lys pro leu 

GAA GIG GAA AAT GAT GAG ATG 
31ft glu val glu asn asp glu met 

gct g\t Trr Grr gaa -\cr aag 

331: ala asp phe val glu ser lys 

GCA AAG GAT GIC TTC TIG GOT 
346 ala lys asp val phe leu gly 

AGG CAT CX7T GAT TAC "RTF GTC 
361: arg his pro asp tyr ser val 

ACA TAT GAA AGO ACT CTA GAA 
376: thr tyr glu Hit llir leu glu 

CAT GAA TOC TAT GCC AAA G1U 
391: liis glu cys tyr ala lys val 



OCT TTT ACA GAA TOT 1GC CAA GCT 
ala phe tlir glu cys cys gin ala 

TIG CCA AAG CIC GAT GAA CTT CGG 

leu pro lys leu asp glu leu arg 

/ 

OOC AAA CAG AGA CIC AAG IXJV GCC 

ala lys glii aig leu lys cys ala 

AGA GCT lie AAA GCA TUG GCA GIA 
arg ala " phe lys ala tip ala val 

CTT AAA GCT GAG TTT CCA GAA GIT 
pro lys ala glu phe ala glu val 

AOC AAA GIC CAC ADG GAA TGC TGC 
U\r lys val his tlir glu cys cys. 

OCT GAT GAC AGG GCC GAT CTT OOC 
ala asp asp arg ala asp leu ala 

GAT TOG ART TOC AGT AAA CIG AAG 
asp ser ile ser ser lys leu lys 

TIG GAA AAA TOC CAC TGC ATT GCC 
leu glu Ij's ser his cys ile ala 

OCT OCT GAC TIG OCT 1CA TTA GCF 
pro nla asp leu pro ser leu ala 

GAT GIT TGC AAj\ AAC TAT GCr G\G 
asp \*al cys lys asn tyr ala glu 

ATG TTT TIG TAT GAA TAT GCA AGA 
met phe leu tyr glu tyr ala arg 

GIG CTCi CTTr CTG AGA CTT GCC AAG 
val leu leu leu arg leu ala lys 

AAG IOC 1UT GCC GCT GCA GAT (XT' 
lys cys cys ala ala ala asp pro 

TIC GAT GAA TIT AAA CCV CIT GIG 
phe asp glu phe lys pro leu val 
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GAA GAG CCl* CAG AAT ITA'ATC AAA CAA AAT 1UT GAG C1T *HT GAG 
40$ glu glu pro gin asn leu ile lys gin asn cys glu leu phe glu 



CAG CTT GTiA GAG TAC AAA TTC GAG AAT CUT? OTA TTA GIT CT7T TAG 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg tyr 

ACE AAG AAA GTA OX CAA GIG 1CA ACT OCA ACT CTT GIA GAG GTC 
43d thr lys lys val pro gin val ser Uir pro thr leu val glu val 

1CA AGA AAC CTA OGA AAA GIG OGC AGC AAA TUT 1GT AAA CAT OCT 
451: ser arg asn leu gly lys val gly ser lys cys cys lys liis pro 

GAA OCA AAA AGA ATG CGC TGT OCA GAA GAC TAT CTA TOC GTC GIC 
glu ola lys arg met pro cys ala glu asp tyr leu ser val vul 

CIG AAC CAG TTA TUT GIG TIG CAT GAG AAA AOS CCA GTA AGT GAC 
4S1: leu asn gin leu cys val leu liia glu lys thr pro val ser asp 

AGA GTC ACC AAA TOC TGC ACA GAA TOC TIG GIG AAC AGG GGA OCA 
4% arg val thr lys cys cys thr glu ser leu val asn sug nrg pro 

TOC TIT TCA OCT CIG GAA GTC G\T GAA ;\CA TAC GIT CGC AAA GAG 
511: cys phe ser ala leu glu val asp glu Uir tyr val pro lys glu 

TIT AAT OCT GAA ACA TTC ACC TTC CAT CCA GAT ATA 1GC ACA CTT 
52ft phe asn ala glu tlir phe thr phe his ala asp ile cys thr leu 

TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT CTA CTT GTF GAG 
541: ser glu lys glu arg gin ile lys lys gin thr ala leu val glu 

CTT GIG AAA CAC AAG 00C AAG GCA ACA AAA GAG CAA CIG AAV OCT 
556: leu val lys liis lys pro lys ala U\r lys glu gin leu lys ala 

GIT ATG GAT GAT TTC OCA OCT TTT GTA GAG AAG TOC TOC AAG OCT 
571: val met asp asp phe ola ala phe val glu lys cys cys lys ala 

GAC GAT AAG GAG ACC TOC TTT GCC GAG GAG GGT AAA AAA CTT GTT 
535: asp asp lys glu thr cys phe ala giu glu gly lys lys leu \al 

OCT GCA AGT CAA OCT GOT TTA GGC TTA TAA 
601: ala ala ser gbi ala ala leu gly leu • 
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5 ' GGA TCC ACC ATG AAG TOG GTA AGC TTT ATT TCC CTT CTT TTT T 
^ ^ met lys crp val U\r phc ile ser lfeu leu phc 

BamHl K ozak seq. 
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5' — GCC TTA GGC TTA TAA GAA TIC CG— 3' 
ala leu gly leu • 
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